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The A.I.D. Program Evaluation Discussion Paper Series: Office 
of Evaluation Approach 

This i s  one of a s e r i e s  of discussion papers issued 
by the Agency for International Development. This paper i s  
sponsored by the Office of Evaluation. 

The purpose of the A.I .D.  Program Evaluation Discuqsion 
Paper Series i s  to  stimulate thought and dialogue on development 
problems and to encourage experimentation. The authors of the 
papers a re  instructed to  be c r i t i c a l  i n  a constructive sense and 
t o  examine expl ic i t  o r  implicit  assumptions that  a r e  usually taken 
a s  given, t o  look for  unrecognized and often cross-sectoral linkages, 
to  examine host country in s t i t u t iona l  factors,  t o  examine how A I D ' s  
organization, s t a f f ing  and procedures a f f e c t  i ts  effectiveness, and 
to  ident i fy  a l te rna t ive  approaches and policy options. Two key 
factors characterize the ser ies :  actual development experience i s  
sought a s  a basis for  opinion and opinion is directed towards policy 
issues. The papers a re  a mix of what i s  known (from experience 
and evaluation evidence) and what needs to  be known from fur ther  
evaluative s tudies .  

Because the discussion papers a r e  exploratory, they a r e  
not intended to be comprehensive in  coverage, conclusive i n  the i r  
argument, or primarily technical i n  orientation. They a re  intended 
t o  help formulate additional hypotheses for tes t ing  and to  assess  
what additional work needs to  be done on the problem. We hope tha t  
the discussion papers w i l l  help stimulate innovative and more 
effect ive programming and project design i n  our overseas missions 
and that  they w i l l  a lso be of i n t e re s t  to scholars carrying out 
research on development. 

Most importantly, however, we hope that the papers w i l l  
e l i c i t  responses from our readers--responses that  w i l l  confirm o r  
refute  assertions,  re f ine  or add issues to be analyzed, and suggest 
case studies necessary to resolve issues. 

The primary objective of the Office of Evaluation is to  
provide A I D  management with analyses of the intended and unintended 
impact of projects,  programs, pol ic ies ,  and procedures. It i s  our 
intent  tha t  lessons gleaned from AID's past be made readily avail- 
ab le  to  improve present planning. 



The Office t a i l o r s  i t s  approach t o  s u i t  the nature of 
a problem, i t s  urgency, and the type of data available. After 
identifying a problem and ascertaining management i n t e r e s t  i n  it. 
the Office's s t a f f  normally l i nks  up with or  establishes a network 
of AID and non-AID experts. The s t a f f  also reviews information 
from the Agency's automated data base systems and assembles 
documents including project  papers, project  evaluations, and 
special  s tudies  sponsored by other par ts  of the Agency. I n  con- 
junction with t h i s ,  the  Office commissions discussion papers 
by experts who a re  familiar with development problems. It may 
a l so  hold ~ r k s h o p s  and conferences and, i f  necessary, carry out 
f i e l d  s tudies  of past projects and programs. The Office does not 
sponsor basic research on development but concentrates on analyzing 
avai lable  information. 

Findings a r e  issued i n  discussion papers, workshop and 
conference reports,  c i rcu la r  airgrams, action memoranda, sector 
and subsector s tudies  and case studies.  These do not cons t i tu te  
formal guidance unless they a r e  expl ic i t ly  cleared and issued a s  
such. 

About the  Author 

Judith Tendler has a Ph.D. i n  economics from Columbia 
University. Her doctoral dissertation--Electric Power i n  Brazil: 
Entrepreneurship i n  the  Public Sector-s published by Harvard 
University Press. D r .  Tendler worked for  the  Agency from 1967 t o  
1970-first i n  the Brazil Mission i n  Rio de Janeiro, and then in  
the Office of Development Resources of the Latin America Bureau. 
During tha t  period, she did several  evaluations of e lec t r ic -  
power, highway-construction, and highway-maintenance projects.  
Since leaving the Agency, D r .  Tendler has worked a s  a consultant 
for  the World Bank, the Inter-American Development Bank, the 
Organization of American States ,  and the Agency-inly i n  the 
area of agr icul tural  and ru ra l  development projects. D r .  Tendler 
was a Fellow st the Center f o r  Advanced Studies i n  the Behavioral 
Sciences a t  Stanford i n  1973-1974, during which time she completed 
a book on project  decisionmaking i n  foreign assistance organizations. 
Her book, Inside Foreign Aid, was published by the Johns Hopkins 
University Press i n  1975. 



Author's Note 

This paper, together with a companion paper on r u r a l  
e l ec t r i f i ca t ion ,  is based on 40 interviews conducted i n  Washington 
w e r  the period of a month i n  the spring of 1978. Valuable 
additions t o  the interviews were provided by the comnents of A I D  
s t a f f e r s  a t  my preliminary presentation i n  May, by the l i t e r a t u r e  
c i ted  a t  the end of the paper, and by discussions a t  a three-day 
seminar on labor-based road construction i n  Washington, sponsored 
by A I D  and IBRD. 

The reader w i l l  f ind l i t t le  c i t a t i o n  of sources i n  
the text .  Most of the lessons t o  be learned from Am's projects  
a r e  not wri t ten down, and come from my interviews. Out of consi- 
derat ion f o r  those who talked with me. I have preferred t o  not 
c i t e  interview sources a t  a l l .  I have referred where possible 
t o  wr i t ten  analyses and descriptions of projects  and points 
discussed i n  the tex t .  A l ist  of the documents collected during 
t h i s  period follows the text .  

A d r a f t  of t h i s  paper was d is t r ibu ted  within AID i n  
l a t e  1978, followed by a seminar held a t  AID i n  January of 1979. 
The seminar provoked l ive ly  discussion on various s ides  of the 
issues ,  and many valuable contributions were made t o  the ideas 
presented i n  the paper. I n  the in t e re s t s  of f a c i l i t a t i n g  an 
imnediate wider d i s t r ibu t ion  of the paper within the Agency, and 
because the paper i s  preliminary t o  a s e r i e s  of f i e l d  s tudies  of 
rural-roads projects t o  be undertaken by the Studies Division, 
I chose not to  revise  the paper a t  t h i s  point.  The seminar 
resul ted i n  the formation of an Agency-wide study group on rural-  
roads evaluations, which w i l l  attempt t o  see tha t  the issues  
raised by the paper and the seminar receive a t ten t ion  i n  subsequent 
project  evaluations sponsored by the various bureaus of the Agency. 

I am most gra te fu l  t o  the many persons who spent time 
t e l l i n g  t h e i r  project  s t o r i e s  i n  response to  my questions, t o  
those who took time t o  m i t e  down t h e i r  reactions t o  my paper, 
and t o  those who attended the seminar and made it a vigorous 
exchange of ideas.  I very much appreciated the support and the 
challenges provided by the Studies Division of PPC. 

-Judith Tendler 



Summary and Recarmaendations 

The search f o r  New-Directions impacts of road projects  

has focused on labor-based methods of construction. I n  recent 

years, the  donor world has supported considerable research 

invest igat ing the competitiveness of labor-based 

techniques of roadbuilding a s  opposed t o  equipment-based ones. 

Donors have a l so  s t a r t ed  t o  finance labor-based road coastruction,  

mostly p i l o t  projects .  After years of tute lage i n  equipment-based 

construction, recipient  governments or t h e i r  highway departments 

a r e  of t en  re luc tan t  t o  adopt labor-based techniques. ~quipment- 

intensive projects  are i n  m y  ways "neater" than labor-based 

ones: there  i s  only one la rge  contract to  let and monitor, the  

pace of work is  easier t o  plan,  and the exact nature of the  task and 

the  expenditures required t o  do it a re  more ea s i ly  predicted and 

described i n  a bid document. 

I ron ica l ly ,  the  appeal of equipment-based construction 

is i n  scrme ways grea te r  t o  donor organizations than t o  rec ip ien t  

countries-notwithstanding the genuine concern of the  donors f o r  

get t ing away f raen equipment-based techniques. Under current AID 

procedures, equipment-based projects  take l e s s  s t a f f  time than 

would labor-based projects-at l e a s t  fo r  an i n i t i a l  period of 

t r ans i t i on  t o  such techniques. AID procedures contribute,  



inadvertently, to the greater attraction of equipment-based 

construction; for example. AID loans do not provide operating capital 

to contractors for the large and frequent wage expenditures 

necessary under labor-intensive construction. Also, AID often 

supplies equipment to the same road-construction agencies with 

which it has labor-intensive projects, thereby increasing even more 

the lure and the relative cheapness of equipment-based techniques. 

Given the reluctance to adopt labor-based techniques, 

AID training and persuasion will not be enough to induce the 

transition to such techniques. Similarly, the power of cost-benefit 

analysis to shav that labor-based techniques can be competitive 

with equipment-based ones, even at market prices, will also not 

be sufficient. In order to facilitate the adoption of labor 

based construction, AID should pursue a strategy that seeks 

to lessen the relative costs of such techniques. This can be done 

partly by refraining f r m  actions that decrease the real costs of 

equipment-based construction, and partly by seeking out institutional 

environments in the recipient country where labor-based 

construction is more desired, more fadliar, and more functional. 

In these latter environments, correspondingly, equipment-based 

construction will be less attractive, less available, and less 

professionally respectable. 



AID should avoid financing labor-based projects  i n  

agencies receiving pa ra l l e l  AID or other donor funding f o r  

equipment-based construction programs. The resu l t ing  easy ava i l ab i l i t y  

of equipment makes the introduction and acceptance of labor-based 

techniques in to  these agencies more d i f f i c u l t  than it normally 

would be. Though th i s  suggestion may seem an obvious one, 

many donor attempts t o  i n i t i a t e  labor-based programs take place 

exactly i n  these kinds of agencies--i.e., highway departments 

receiving simultaneous inject ions of equipment and funds f o r  

equipment-based constructian, of ten together i n  the same loan with 

the labor-intensive project.  To s tay  away from such highway 

departments, one might think, would r e s u l t  i n  proscribing AID 

financing f o r  many of the world's highway departments, thereby severely 

l imiting AID'S p o s s i b i l i t i e s  f o r  financing labor-based projects.  

But the suggestion actual ly  points the way t o  placing such projects 

i n  government agencies outside the highway departments--for example, 

regional development au thor i t ies  or integrated development programs. 

Such agencies a r e  scmoewhat removed fram the influence of f l e e t s  of 

construction equipment and of engineers trained i n  equipment-based 

techniques. In  addition, l abo rbased  construction is l i ke ly  t o  

be more i n  the in t e re s t  of these agencies than of highway departments. 

The pr incipal  objectives of such agencies, t ha t  is,  of ten include 



employment of the  r u r a l  poor, loca l  organization fo r  conmunity 

construction pro jec t s ,  and construction of ru ra l  roads a s  opposed 

t o  a r t e r i a l s .  This cont ras t s  with highway departments, f o r  whom 

construction i n  i t s e l f  is  most important--particularly of a r t e r i a l  

roads. For the professionals of the  highway departments, moreover, 

only ce r t a in  design standards a r e  considered technical ly  acceptable; 

these standards a r e  o f t en  incompatible, or more cost ly  t o  execute, 

with labor-based techniques. Unfortunately, the  r u r a l  roads 

found i n  Am's rural-development pro jec t s  have so f a r  been neglected 

as i n s t i t u t i o n a l  opportunit ies f o r  labor-based construction. 

Another way t o  place labor-based programs away from 

the undermining influence of equipment-based techniques is  t o  seek 

more decentralized decisionmsking se t t i ngs  and financing, i f  

possible,  f o r  such projects .  Regional development au tho r i t i e s  a r e  

a l so  an example of an e n t i t y  more decentralized than a highway 

department. Decentralizing road-construction decisionmsking not  

only takes decisions away from where the  equipment i s .  Roadbuilding 

decisions a t  more loca l  l eve ls  w i l l  a l so  produce a higher r a t i o  of 

unparred tc paved roads and a higher r a t i o  of maintenance t o  

construction e f fo r t s .  The decisions w i l l  be characterized by a 

higher a f f i n i t y  f o r  labor-based consarucbion, i f  only 

because such techniques a r e  more i n  use a t  loca l  levels .  Projects  



at such levels, then, involve more of a continuation of existing 

techniques than a weaning away of roadbuilders from other, desired 

techniques. The difficulties that donors are having in winning over 

recipient governments to labor-based roadbuilding, then, may be 

more a result of the fact that donors are not working at the 

level of design and implementation where labor-based techniques 

are more accepted. 

Decentralization of rdadbuilding can elicit local 

financial contributions to road construction and maintenance in a 

vay that centralized decisionmaking does not. Decentralization, 

moreover, is more likely to result in a piecemeal approach to road 

construction. Such a division of traditionally lumpy roadbuilding 

investments into smaller parts--strung out through time and built 

with more rustic materials and techniques--is in keeping with the 

relative capital scarcities and labor abundances of recipient 

countries. 

The approaches to labor- based projects suggested 

here can be beneficial for the rural poor not only because of the 

employment they generate. They can also result inmore rural roads 

and maintenance per dollar spent on road construction, and amore 

balanced development of rural and arterial roads in any particular 

region. In the search for New-Directions impacts of rural roads, 



the impact of such alternative patterns of road-system growth has 

been samewhat neglected-because of the exclusive focus on labor- 

based construction techniques. 



Introduction 

The subject of roads is unique among infrastructure 

projects in having had its construction technology subject to intense 

scrutiny for labor-using opportunities. This scrutiny has concentrated 

almost exclusively on alternative approaches to construction. It has 

not yet evaluated the inpact on the poor of alternative patterns of 

road-system growth. 

Labor-based construction techniques, previously 

shunned by donor agencies as less efficient than equipment, have 

now been given a more serious analytical look as a result of research 

efforts of the World Bank and the International Labour Organization. 

Concern with rural pwerty and more equitable growth patterns 

stimulated this research in the early 1970s because of the great 

potential of road construction programs to generate employment in 

the countryside, if labor-intensively done. The result of this 

research effort is a rich and detailed literature on the possibilities 

of using such techniques, and on their costs when crrmpared to 

equipment-based construction?. IBRD, AID, and other donors have 

1 
See bibliography item numbers 8, 10, 12, 14, 15, 16, 17, 18 19, 
25, 30, 58, 60 and 61. 



a lso  made a serious e f f o r t  t o  experiment with labor-based 

projects  i n  t h e i r  operational programs. The r e s u l t s  of the  IIlRD 

research e f f o r t  and the country experiences so f a r  a r e  now being 

disseminated by AID and the IBRD through a s e r i e s  of seminars i n  
2 

various pa r t s  of the world. 

The findings of the IBRD research and the p i lo t -p ro j ec t  

experiences a r e  t ha t  labor-based construction techniques a r e  

indeed competitive with capital-intensive techniques over a range 
3 

of wages, and i n  many cases a red is t inc t iycheaper .  These r e s u l t s  

L 

The findings presented a t  the  seminar i n  Washington D.C. a r e  
~u~pa r iSe .d  i n  Internat ional  Bank f o r  Reconstruction and Development 
fm). "Seminar on Labor Based Construction Methods," 15 Map 
1978. 

3 
IBRD researchers have been re luc tan t  t o  enunciate a "cutoff" wage 
because they f e e l  the  outcame of the  cost  comparison is  so 
dependent on loca l  conditions. A cu tof f ,  they f e e l ,  allows 
decisionmakers t o  make hasty decisions,  i n  l i n e  with t h e i r  
prejudices, without analyzing the costs  of the s i t u a t i o n  a t  hand. 
When pressed t o  provide a cutoff wage, the  IBRD c i t e s  a wage of 
up t o  USS2.50 a day as  compatible with highly labor-intensive 
techniques; a range of $2.50 t o  $4.50 as  compatible with a mix of 
labor and equipment; and over $4.50 as requiring the 
more t r ad i t i ona l  equipment-basad approaches. I re turn  t o  the 
question of the "cutoff" wage l a t e r .  



a re  the more s ign i f ican t  i n  t ha t  they a re  based on s t r i c t l y  

f inanc ia l ,  ra ther  than econcrmic analyses; they were obtained, t h a t  

is, without giving the benef i t  t o  the labor-based a l t e rna t ive  

of a lover shadorp r i ce  f o r  labor and/or a higher shadow pr ice  

f o r  the f o r e i g ~ e x c h a n g e  costs  of i m p ~ t e d  equipment o r  of foreign 

contractors.  

Labor-based construction 

As pa r t  of i t s  research e f f o r t ,  the  2BRD re-did the 

f inanc ia l  analysis of a pas t  road construction project  i n  Kenya, 

which had already been campleted with the prevail ing equipment- 

intensive technology. The re-analysis showed tha t  the  road could 

have been b u i l t  more cheaply i f  labor-based techniques had 

been used. Why hadn't t h i s  a l te rna t ive  been analyzed when the 

project  was being designed? Because nobody thought of it. I f  

it was cheaper, then why didn ' t  anybody think of i t ?  

Labor-based (LB) construction techniques have not 

been used i n  most IBRD- and AID-financed road projects f o r  various 

reasons. I n  order t o  assess the po ten t ia l  f o r  t h e i r  use, i t  i s  

important t o  understand why these techniques a r e  not i s m o r e  

widespread use i n  donor-financed projects  today, especial ly  i n  

cases where they a r e  obviously cheaper. To a considerable extent,  

equipment-intensive methods of road construction a r e  preferred t o  



labor-based ones simply because that is the way developing 

countries and donor organizations have been accustomed to working. 

The more that countries and donors become entrenched in this mode 

of construction, the greater became the costs--both real and expected-- 

of making the transition to another mode. 

Over the many years that donor organizations have been 

financing road construction, their ways of operating have inadvertently 

contributed to the predominance of equipment-intensive methods. 

During the days of the Development Loan Fund in the 19508, as told 

by an AID administrator, Third-World countries frequently presented 

proposals for financing of roads that were criticized by the DLF 

as being unrealistic. "How are you going to construct the road?" 

the DLF would ask upon receiving a proposal. "We parcel out the 

road construction by stretches to the various localities," they would 

reply, "and each one works on its own piece simultaneously." "That's 

no way to build a road!" the DLF would respond. One had to hire only 

one contractor to build the road, the DLF would explain, who would 

be responsible for the whole task. That was the only way to know, 

it was said, what one was getting into, how much it was going to cost, 

when it would be completed. It was also the only way to get outside 

financing for a project. 



Though the DLF story may not be representative, it 

reminds us that labor-based ways of building roads did exist 

in many countries prior to the involvement of donor organizations 

in road construction-and continue to exist today, parallel to 

donor involvement, at local levels. If a country insisted on 

using labor-based techniques, the probability of achieving 

scarce donor financing was much less than if it agreed to use 

equipment-intensive techniques. Thus the evolution of roadbuilding 

techniques may well have taken a more capital-intensive direction 

than would have nonnally occurred in some countries, because of 

external financing. 

The donor policy of financing foreign-exchange costs of 

infrastructure projects made it desirable for project designers in 

both recipient and donor agencies to maximize the import component 

of the project--either through the importation of equipment by a 

highway department or the contracting of international contractors 

from industrialized ceuatries; whc nomaally use equipment-based 

cunstruction techniques. Costs with high labor components would 

be local rather than foreign-exchange, and thus not financeable. 

Together with the wncessional interest rate of donor lending, these 

methods of opcratiag gave a distinctcost advantage to equipment- 

intensive construction. 



There i s  now amore widespread understanding i n  the donor 

world of the d is tor t ing  ef fec ts  of these methods of operation. 

Deliberate attempts have beenmade to  einance greater  shares of 

local  costs with the i r  usually greater labor-using impacts. But 

the resul t s  of the past neglect of labor+ased techniques 

s t i l l  exert  a strong influence today: equipment l a s t s  many years, 

a contracting industry has grown up around th i s  type of business, 

many engineers have been trained i n  these techniques, and donors 

s t i l l  finance many equipment-purchasing or equipment-intensive 

construction projects.  

AID policies with respect to  the imported components of 

projects also continue to exercise the i r  bias against labor- 

based methods. An IBRD consultant, working on a p i l o t  
4 

LB-road project i n  Honduras, reported a t  the AU)/IBBD road seminar 

tha t  he was forced to  buy picks and shovels i n  the United States. 

a t  three times the local cost; AID had provided the funding fo r  

these implements, and required U.S. procurement. Similar complaints 

were registered i n  an evaluation of a PVO v i l lage  water project  i n  
\ 

Africa. Though local  procurement was possible under the Am grant,  

4 
I n  Washington, D.C., May 1978. 



waivers had to be sought fram AIDjWashington for each local purchase. 

This imposed considerable costs on the program in term of waiting 
5 

time and extra papework. 

AID and L5RD loans to highway and public-works departments 

for the acquisition of equipment have also tended to work against 

the adoption of labor-based techniques. Because such loans are 

usually repaid by the government's central bank, and not by the 

department owning the equipment, the capital costs of the equipment 

are often not taken into account when these depannents make cost- 

benefit analyses of proposed roads or of alternative construction 

techniques--or when charges are computed for renting out the 

equipment. Fram a financial point of view, the reasoning behind this 

practice is perfectly sound: thedepartsent does Wthave to pay for 

the equipment out of its budget, and often does not expect to have 

to do so for future equipment. At the AID/IBRD road seminar, one 

highway official was reported to have justified his exclusion of 

equipment costs in the labor-equipment cost comparison with the 

question, 'Why should we include equipment costs? 

equipment from AID, and we don't have to pay for 

budget . " 

' We got the 

it out of our 

5 
U.S. Agency for International Development/Kenya, "An Evaluation of 
Care-assisted Village Water Development Activities in Kenya," by 
Euntley Biggs and John R. Schott, Work Order No. 8 of AID/otr-C-1379, 
28 August 1976. 



It would be useful to  explore methods by which A I D  could 

change i t s  procedures so tha t  it would not contribute 

t o  decreasing the f inancia l  cost of capi ta l  to  road- 

building e n t i t i e s ,  thus prejudicing the casefur ther  againetlabor- 

based techniques. Highway departments might be required t o  

amortize AID equipment loans out of the i r  own budgets. If t h i s  i s  

not feasible ,  then equipment loans of t h i s  nature should perhaps 

no longer be made, for  they build a pro-equipment bias in to  highway 

departments tha t  l a s t s  f o r  many years. 

Interest ingly,  an equipment-intensive road project  

constructed by a foreign contractor leaves elmost as strong a 

legacy of equipment-purchasing cboiccs i n the  local  economy as  does 

an equipment-purchasing project .  Foxeign contractors,  that  i s ,  fu l ly  

depreciate the costs of the i r  equipment w e r  the l i f e  of the 

construction project.  When the project  i s  terminated, they dispose 

of the equipment on the 1 0 4  wrket--often with the loca l  highway 

department i t s e l f .  Even when the AID loan finances construction 

rather  than equipment acquisit ion, then, the net r e su l t  i s  more 

construction equipment available on the local market. 

AID'S equipment and import biases are  often imposed fram 

outside the Agency, o r  are  meant t o  serve purposes unrelated t o  

choice of technique. A I D  should conduct a cataloging of these 



procedures and their present status, in order to bring Attention 

to the obstacles they pose for carrying out the NerDirections 

maadate. If real increases in the relative cost of equipment 

vs. labor can be brought about by changes in donor policies and 

procedures, these changes will be more powerful in effecting the 

transition than AID persuasion, training and good intentions 

with respect to labor-based techniques. 

The prevalence of equipment-intensive techniques is to 

a certain extent the result of the international diffusion of 

industrialized-country technology rather than of donor influence. 

In this sense, might not AID and other donors be tilting at 

windmills in trying to bring about a change to labor-based techniques? 

It is difficult to determine the extent to which the preference for 

equipment-intensive techniques is a result of donor practices and, 

therefore, how responsive this preference will be to a change in 

these practices. One can not ignore the fact, however, that there 

are long-standing traditions of labor-based construction 
6 

prevalent in some countries today-not all of which are in Asia. 

6 
A coamon criticism of labor-intensive techniques--particularly by 
Latin Americans--is that they apply only to Asia which, it is said, 
is unique in its abundance of labor and low wages. 



Mexico, f o r  example, i s  an in te res t ing  example of a country whose 

cen t r a l  government i n i t i a t e d  a labor-based road construction 

program a t  a point  i n  i t s  h i s tory  when i t  had already become a 
7 

m e d i m a g e ,  middle-income country. Labor-based construction, 

moreover, coexists i n  many countries today with equipment-intensive 

construction-one a t  the  loca l  l eve l ,  the  other a t  cen t r a l  

government levels .  This point  is discussed fur ther  below. 

7 
This program is described i n  Mexico, Secretar la  de h a s  Publicas, 
Caminos Mano de Obra. --- 



The Move Toward Rural Roads 

The new i n t e r e s t  of donors i n  labor-intensive construction 

represents not only a change of hear t  about which technologies a re  

bes t  f o r  road construction, but  a change i n  the type of roads being 

financed. During the t i m e  when equipment-intensive techniques 

reigned unquestioned, most of the road-construction projects  

financed by the donors were primary and paved roads. More recently,  

and independently of the question of construction techniques, donors 

have moved more and more toward r u r a l  and unpaved roads. I n  1965, 

62% of the mileage b u i l t  with IBRD road-construction financing went 

toward primary roads; t ha t  share f e l l  t o  48% i n  the 1969-1971 period; 

by 1975-1977 the share had f a l l e n  t o  very l i t t l e ,  with r u r a l  roads 
8 

now taking the majority (93%). 

The change i n  donor road portfol ios  is  par t ly  a r e s u l t  

of the new concern with r u r a l  unemployment and poverty, and the 

search f o r  projects  with d i r e c t  ra ther  than ind i rec t  impacts on 

the r u r a l  poor. This meant replacing inf ras t ruc ture  projects  with 

projects  i n  the f i e l d  of r u r a l v a t e r  supply, heal th ,  agr icu l tura l  

8 
Figures a r e  f e r  the f i s c a l  year. IBRD, Banspor t  Research 
Division, %ate on Rural Road Lending," U December 1977, 
p. 2. 

Similar data f o r  AID are  not available.  They could be pa r t i a l ly  
campiled by going through a l l  project  papers f o r  roads and f o r  
projects  with road components. 



extension, e tc .  The so-called integrated rural-development 

projects  come under th i s  l a t t e r  rubric ,  and ru ra l  roads of ten show 

up as  one of the fea tures  of these integrated projects.  Unlike 

primary roads, then, r u r a l  roads were able  t o  pa r t i a l ly  escape the 

ant i - infrastructure  b ias  of New Directions-particularly if they 

9 
were embedded i n  larger rural-development projects .  

Donor organizations have turned away fram primary roads 

a l so  because the primary-road network has largely been b u i l t  i n  

some areas,  such as Latin America. O r ,  a t  l e a s t ,  the case f o r  

primary-road construction i s  no longer a s  pressing as  it used t o  be, 

and i t  i s  eas ie r  t o  turn one's back on it i n  favor of r u r a l  roads. 

Rural roads, i n  turn, are  more conducive t o  labor-based 

construction than paved roads. To a cer ta in  extent,  then, the 

i n t e r e s t  i n  labor-based technologies r e s u l t s  from the f a c t  t h a t  

the donors a re  now spending more of t h e i r  road monies on r u r a l  roads 

than they were i n  the past .  This may explain the f a c t  t ha t  even 

9 
There i s  no logical  reason, of course, that  a primary road might 
not a l so  be construed as contributing to  the development of a 
r u r a l  region, along w i t h  other project  camponents l i k e  potable 
water and health. But one usually does not f ind primary roads i n  
rural-development projects.  



though Latin America is considered higher-wage and higher-income 

than most of the Third-World, it has same interesting labor-based 

road-construction programs. 10 

The styles of pwed va. unpaved roads 

As the opportunities for primary-road construction get 

"used up", what's left for roadbuilders and road-financiers is a 

new kind of construction activity. The ways of doing primary-road 

construction-its technology, its administrative organization, its 

spatial layout-are not necessarily apt for rural-road construction. 

There are ways of going about rural-road construction that offer 

significant competition to the organization and technology of road 

construction when it is dominated by primary roads. Thc lower 

the design standard of a road, in general, tho more conducive 

it is to labor-based construction techniques. Mainly, the 

activities associated with road-paving and compaction show less 

flexibility than others for campetitive substitution of labor for 

equipment. Rural roads are not pved and can often dispense 

10 
E.g., Mexico, Colambia, Eaiti, Honduras. These programs are 
described in part in bibliography item numbers 3, 4, 6. 20, 24. 
34, 36. 



with compaction. 
11 

The design standard of r u r a l  roads i o  not the  only 

reason t h a t  they a re  more menable t o  labor-based techniques. 

I n  t ha t  r u r a l  roads a re  of ten short  roads--connecting ce r t a in  

l o c a l i t i e s  t o  ex is t ing  secondary and primary roads--they a r e  more 

sui ted t o  a piecemeal construction s ty le .  Several f ron t s  o r  

several  shor t  roads, tha t  i s ,  may be worked on a t  once. Equipment- 

intensive construction of a s e t  of such roads bears the  addi t ional  

costs of moving the equipment frequently from one s i t e  t o  the other,  

a f t e r  each short  road i s  f inished. Because many such road s i t e s  a r e  

of d i f f i c u l t  access, moreover, i t  can be par t icu la r ly  cost ly  t o  use 

equipment f o r  such roadbuilding programs. 

The dispersed, piecemeal nature of a rural-road 

construction program--in contras t  t o  the  same number of k i lonc te rs  

of construction of a s ing le  primary road--lends i t a e l f  t o  a more 

decentralized organization of the construction task. Though one 

might not think of having several  contractors or public-works 

gangs on d i f f e r en t  s t re tches  of a s ing le  primary road, t ha t  kind of 

11 
When campaction is  not done a t  the time of construction, it i s  
usually l e f t  t o  occur through vehicle  use combined with subsequent 
grading ac t iv i ty .  The Mexican labor-intensive road program does 
campaction t h i s  way. One fur ther  j u s t i f i ca t ion  fo r  "natural" 
compaction is  t h a t  the f i r s t  rainy season a f t e r  equipment-based 
compaction may w e l l  wipe out the  investment i n  it. 



breaking up of the task in organizational terms fits the dispersed 

nature of rural-road construction well. Hence the collma~nity-based 

labor approach of many of the new donor-financed labor-based 

construction projects. 

The rural-road construction that has taken place in 

countries where most central-government attention was focused on 

primary-road construction has often taken a decentralized form-- 

province or county - or pillage projects, sametimes with admixtures 
of self-help contributions. Maintenance of such roads, even when 

they are constructed by central highway departments, can usually not 

be counted upon from these authorities. They tend to concentrate 

their scarce budget funds on primary-road maintenance, if they do 

any maintenance at all. Emergency employment programs resulting 

from calamities like drought and flooding have also been engines 

of rural-road construction. Since their express purpose is 

employment-creation, the use of labor-intensive techniques is 

not questioned; and since there are considerable opportunities for 

political patronage to be attached to these funds, they are often 

disbursed through andmanaged by local or regional authorities-- 
12 

again, decentralized. Northeast Brazil is a case in point. 

- - 

12 
A number of these programs from various countries are analyzed 
in John Thamas et al, '%mployment and Development: A Comparative 
Analysis of the Role of Public Works Programs," Harvard Institute 
for International Development, April 1975. 



To the extent  t h a t  rural-road construction has been undertaken i n  

the  pas t ,  then, it has tended t o  be labor-based and decentralized-- 

f o r  technological, administrative and p o l i t i c a l  reasons. 

What is  new about donor involvement with rural-road 

construction is not t ha t  the techniques a r e  labor-based. Rather, 

t h i s  i s  the  f i r s t  t i m e  t h a t  labor-based r u r a l  roadbuilding 

programs are being financed (1) a t  such a s ign i f ican t  s c a l e  i n  any 

pa r t i cu l a r  country, (2) as  pa r t  of ongoing roadbuilding r a the r  than 

of employment-creation programs, and (3) a t  the central-government 

level  of highway or pub l i c ro rks  departments ra ther  than a t  loca l  

levels .  This combination of central-gwernment management of 

simultaneous and labor-based rural-road construction projects  

makes such programs more than a marginal change i n  what donors 

and rec ip ien t  countries were doing i n  road construction i n  the  past .  

The magnitude of the  change r e l a t e s  t o  the f a c t  t ha t  one has t o  

supervise labor instead of equipment. 

Whether or not the d i f f i c u l t i e s  of supervising labor a re  

grea te r  than working with equipment, the  ways of running labor-based 

projects  have ye t  t o  be worked out by many central-government 

authorities-or, i n  some countries,  are ju s t  s t a r t i n g  t o  be. The 

ways of handling equipment-based construction, i n  cont ras t ,  have 

already been worked out and are  fami l ia r  t o  highway departments and 



contractors. It may take considerable cost  and e f f o r t  f o r  central- 

government authori t ies  t o  learn the new lab6r-based ways and 

t o  do them well. Though labor-based r u r a l  road construction 

is  nothing new, then, i t s  pursui t  by centralized s t a t e  authori t ies  

on a s igni f icant  scale ,  and i t s  financing by donor organizations, is. 

Building the a r t e r i a l s  f i r s t  

The abwe discussion suggests tha t  countries tend t o  

construct t he i r  a r t e r i a l  roads f i r s t ,  and s t a r t  thinking about 

tural-road construction only a f t e r  that--at l e a s t  a t  central- 

government levels.  Ar ter ia l  construction i s  l ike ly  t o  continue 

even i n t o  the period when the need fo r  r u r a l  roads becomes more 

pressing. The Mexican government, fo r  example, recently realized 

tha t  i t  had an extremely high r a t i o  of mileage i n  a r t e r i a l s  to  

mileage i n  ru ra l  roads-80% to 20%--exactly the opposite t o  the 
U 

r a t i o  fo r  the United States .  Part ly  because of t h i s  lack of r u r a l  

roads, the a r t e r i a l s  were not generating the t r a f f i c  volumes 

necessary t o  ju s t i fy  the investment tha t  had beenmade i n  them. 

One of the jus t i f ica t ions  f o r  the Mexican rural-roads program, then, 

was to  achieve greater u t i l i z a t i o n  of the costly excess capacity i n  

the arterial-highway network. As another example of the chronological 

sequence of centrally-administered road construction, the Panamanian 



government is said to  have "exhausted" the p o s s i b i l i t i e s  f o r  a r t e r i a l  

highway construction and i s  closing out tha t  pr incipal  a c t i v i t y  

of i t s  highway department. It w i l l  now go in to  rural-road 

construction and highway maintenance. 

There a re  same good reasons tha t  countries do the 

a r t e r i a l s  f i r s t  and exclusively. Arterial-road construction, i n  a 

sense, represents a much eas ie r  way of running a highway department 

than a mix of a r t e r i a l  and ru ra l  roads, o r  r u r a l  roads only. A 

highway department can contract  out the whole job t o  a construction 

firm o r  can absorb a l l  of i ts  own construction capacity i n  one 

a r t e r i a l  project  ("force account"). Ar t e r i a l  roads a re  eas ie r  t o  

get financing f o r ,  both foreign and domestic, and each pro jec t  has 

a d i s t i n c t  beginning and end, and a highly v i s i b l e  and continuous 

physical location. 

An equivalent amount of financing spent r u r a l  roads 

represents much l e s s  of a "clean" project  than an a r t e r i a l  road. 

There a re  many work f ronts  instead of one and many contracts  instead 

of one; more supervision i s  required. To the extent t ha t  rural-road 

construction i s  labor-intensive, moreover, it  w i l l  be d i f f i c u l t  t o  

describe it i n  a bid document; much of the design of such roads occurs 

as construction goes along-adapting t o  local  mater ia ls  and labor- 

force a v a i l a b i l i t i e s .  The lower design standard of the r u r a l  road, 



campared t o  a r t e r i a l s ,means  there i s  l e s s  need f o r  previous design 

work than i n  the case of higher-standard roads. With an a r t e r i a l ,  

one signs a contract  and has a b e t t e r  idea of what one w i l l  ge t ,  

when, and how much it w i l l  cost .  

Another reason tha t  a r t e r i a l  roads a r e  an "easier" 

a c t i v i t y  f o r  a highway department i s  tha t  they a re  more p o l i t i c a l l y  

campelling. They have the same drama as hydroelectric dams. A 

president or  a governor can lavish inaugurations on them and claim 

c red i t  f o r  them. Rural roads, i n  contras t ,  a r e  more l i k e  an ongoing 

program than a d i sc re t e  project .  They a r e  more akin to  road 

maintenance than to  road construction. They require  ongoing 

involvement and do not merit celebrations when they a r e  finished-- 

a t  l e a s t  a t  a nat ional  level .  

To understand why a r t e r i a l  roads a r e  eas ie r  a c t i v i t i e s  

than r u r a l  roads i s  to  a l so  understand why maintenance i s  such an 

in t rac tab le  problem. For a highway department, an a r t e r i a l  

roadbuilding program means tha t  one's ongoing a c t i v i t i e s  a r e  

involved i n  moving from one construction project  t o  another. The 

a c t i v i t i e s  usually associated with operational expenditures-- 

maintenance and supervision-are minimized. In  most countries,  i n  

turn, i t  is typical ly  eas ie r  t o  obtain public funding f o r  cap i t a l  

costs  than f o r  operating costs-especially f o r  a sector  l i k e  roads, 



where there  are  so many opportunit ies f o r  large and p o l i t i c a l l y  

appealing cap i t a l  projects .  Given these funding dynamics, it i s  not 

surpr is ing t h a t  a highway department's a c t i v i t i e s  would grav i ta te  

t o  those areas where financing i s  eas ie r  and more l i ke ly  t o  be 

obtained-i.e., t o  construction ra ther  than maintenance, t o  a r t e r i a l s  

ra ther  than r u r a l  roads. 

The a t t rac t iveness  of higher-class roads i s  j u s t  a s  

campelling f o r  donor organizations as it i s  f o r  recipient-country 

highway departments. Large-scale equipment-intensive road projects  

a r e  "cleaner" projects  fo r  donors than programs of rural-road 

construction. The point i s  an important one, because many i n  AID 

see  r u r a l  roads a s  opportunit ies f o r  ge t t ing  NarDirect ions  budgets 

esumtirted' ~ k d l y  dRd w i t h  l e s se r  iaputs  of s t a f f  time- i n  comparison t o  

projects  i n  water supply, heal th ,  and agr icul ture .  The New-Directions- 

type r u r a l  roads w i l l  not have t h i s  same "efficiency" per do l l a r  

of AID money spent t h a t  ar ter ia l - road projects  have. Project  money 

may M longer be able  t o  be taken care of and accounted f o r  i n  one 

neat contract  t o  one in te rna t iona l  contractor.  Overhead expenditures 

w i l l  now be concentrated on supervision and t ra in ing ,  ra ther  than 

on equipment. The execution of the  program w i l l  be dispersed i n  space 

and time. Pa r t l y  because of the d i s i n t e r e s t  of most large contractors 

14 
i n  these kinds of p ro jec t s ,  the work w i l l  be parceled out piecemeal 

1 4 ~ t  the present time, i t  i s  d i f f i c u l t  fo r  AID to ge t  bids from 
la rge  contractors on road-construction projects  t ha t  a r e  l e s s  than 
USS10 mil l ion.  



to a series of force-account construction teams, and/or to smallish 

local contractors, who will do pieces of a road or only certain 

kinds of structures (e.g., bridges). Small local contractors, if 

they exist, will often be the only place in the private sector 

where labor-intensive construction capacity exists. Most contractors 

switch to equipment-based techniques when they grow big. 

Even when rural roads are equipment-intensive in 

construction, they still are less compact than arterial-road projects. 

As projects, they became even less compact when one adds labor- 

based techniques to them-small contractors and many work fronts, 

village-based recruitment of labor, and construction schedules 

subordinate to the seasonal availability of labor rather than to the 

time constraints of costly idle equipment or incumbent 

politicians. For AID, this almost turns infrastructure projects 

into institution-building ones, thus blurring the clean hard lines 

that have made infrastructure projects so desirable. 

Miring rural roads with arterials 

Whether countries build their arterials first--and take 

on their rural roads as a separate and much later activity-is an 

important question with respect to New-Directions objectives. Certain 
1 

patterns of road-system development may have a more favorable impact 

on the rural poor than others, or may result in more equitable 



patterns of growth. An arterial road and a certain amount of its 

rural feeder roads might better be built at the same rime, or 

closer in time, instead of proceeding across the country from one 

arterial to the next for many years. Also, arterial and rural-road 

development in one regionmay have a higher payoff, in terms of 

equalizing development, than in other areas--owing to differing 

patterns of existing wealth-holding and econamic activity. 

The question of alternative road-system development 

patterns and sequences has received almost no attention in the 

discussion of roads and New-Directions objectives. The lack of 

attention to this matter results partly from the fact that roads 

are justified on a project-by-project basis, giving little 

occasion to assess how the system is developing-even though donor 

involvement in many countries' highway budgets is large enough to 

justify a look at the way the system is growing. Also, the 

focus on labor-based construction techniques as a way of 

meeting New-Directions objectives seems to have monopolized most of 

the concern over these objectives-leaving the implications of 

alternative road-system patterns neglected. 

Arterial- or penetration-road proposals for road-poor 

countries are usually justified as being necessary because of "a 

lack of" such roads. Even without taking into account New-Directions 



c r i t e r i a ,  this kind of decision should be guided by some c r i t e r i a  

regarding desirable  road cnileage per population density,  per agr icu l tura l  

production value, o r  per physical area. With respect  t o  New-Directions 

objectives, morewer, AID should develop c r i t e r i a  as  t o  what kinds 

of road-system development pat terns  a re  more desirable.  

Though AID may be contributing t o  a more complementary 

development of r u r a l  roads and a r t e r i a l s  i n  same countries by 

financing only the r u r a l  roads, these countries frequently have 

already undertaken substant ia l  a r t e r i a l  construction--e.g., Kenya, 

Honduras, Colombia. It is eas ie r  f o r  AID t o  do rural-road 

construction i n  these countries;  tha t  is, since they themselves a re  

ready t o  take t h a t  step. But i n  arterial-poor countries,  as  i n  the 

case of many i n  Africa, AID could have a greater marginal impact 

by r e s i s t i ng  the pressure being put on it t o  invest  mainly i n  

a r t e r i a l s  and i n  exploring instead the poss ib i l i t i e s  f o r  complementary 

rural-road development. 



Where to Put the Labor-based Project  

The attempts of donor organizations to  introduce 

labor-based road progrsms have not  always been met with i n t e r e s t  

by rec ip ien t  countries.  Par t  of t h i s  res is tance i s  a r e s u l t  of the  

disrupt ion tha t  these techniques bring i n  the ways tha t  highway 

departments organize the i r  work and maximize t he i r  budget rece ip ts .  

Why take on a new ac t iv i ty  t ha t  may bring l e s s  foreign and domestic 

financing i n  the fu tu re  and w i l l  require la rger  operating budgets-- 

unless one is  a t  a point where. l i k e  Panama, a l l  t h e  opportunit ies 

t o  construct  a r t e r i a l  roads have been "used up" and only 

rura l  roads and maintenance a re  l e f t  t o  do. 

I n  some cases AID might do be t t e r  placing i t s  labor- 

based program i n  government entities outside the highway 

departments-where equipment-intensive construction projects  a re  

not such a functional way of doing things. The labor-based 

projects  might have eas ie r  going i n  min is t r ies  or  departments whose 

se l f - i n t e r e s t  was be t t e r  served by labor-based and dispersed 

road construction. Some of the more successful labor-based 

rural-roadbuilding programs were housed i n  agencies f o r  which 

highway construction was not the main purpose. Employment- 

c rea t ion  and integrated regional-development objectives,  f o r  example, 

were the genesis of the Mexican labor-based road program. 



Similarly. the labor-intensive road construction program in Northeast 

Brazil was run by theMinistry of thc Interior, in its capacity to 

oversee all regional prog---and by the National Department of 

Drought-Prevention Works, a Northeast-specialized agency involved 

mainly in the construction of dams and reservoirs. 

The labor-intensive road program in Colambia also 

started away from the highway department--as a joint effort of the 

Ministry of Agriculture and the Federation of Coffeegrowers to 

cope with employment problems in one particular region. (The 

program subsequently became part of a semi-autonomous rural-roads 

agency.) The original purpose of the Accelerated Rural Development 

program initiated by the Thai government in the 1960s was to 

counteract insurgency in the northeast area of the country by 

building penetration roads into the area as rapidly as possible. 

Another variation on the theme of the above examples is 

illustrated by an IDB technical-assistance project in Guatemala 

involving the designing of a decentralized labor-based 

roadbuilding program. The equipment in the project, it is planned, 

will be able to be used by camunities for other activities after 

the road is campleted-such as preparing land for irrigation, etc. 

(The Mexican labor-intensive program offers similar arrangements.) 

In these cases, the equipment is tied to further activities of a 



ragion, ra ther  than t o  fur ther  construction of a cer ta in  type of 

f a c i l i t y  (highways) anywhere i n  the country. 

The programs mentioned above vere executed by sponsoring 

e n t i t i e s  with a primary i n t e r e s t  i n  employment-creation and/or 

regional development rather than road construction. Jus t  as important, 

they were of ten operated v i t h  considerable decentralization. The 

regional-development aspect of the program would be be t t e r  managed 

tha t  way, it was f e l t ,  or decentralized management andjor funding 

would be t t e r  f i t  local  and provincial p o l i t i c a l  i n t e re s t s .  Both 

the labor-intensity and the decentralization, i n  other words, were 

considered desirable  not because of the i r  contribution t o  highway- 

construction objectives. Since construction was not the major 

ac t iv i ty  of these sponsoring agencies, moreover, thcy were of ten 

equipment-poor. Thus i t  was eas ie r  f o r  them to  engage i n  labor- 

based road construction than it was f o r  established highway 

departments. There was no competing other way of doing construction-- 

no group of professionals and equipment, representing tha t  other 

way, already inhabiting the agency. 

Roadbuilding programs wich employment-creation as  a 

primary objective have often been cr i t ic ized  by economists as 

being non-productive investments. Whether or not t h i s  i s  t rue ,  

the lesson of the above examples i s  tha t  i t  s t i l l  may be more 



feasible to get a labor-based roadbuilding program started in 

an employment-creating or regionaldevelopment agency than in a 

highwaybuilding one. AID should watch for the possibilities for 

laborbased roadbuilding programs in these types of entities and 

at levels of decentralization where equipment-intensive construction 

is not so firmly entrenched. 

Thailand and the bullock trails 

The evolution of the Accelerated Rural Development (ARD) 

program in Thailand provides a goad illustration of the pervasive 

idluence of equipment-intensive thinking--and of the way institutional 

arrangements can provide a prograu with some protection from that 

influence. The ARD program was initiated before labor-intensiveness 

and appropriate technology were in style. The agency and its program 

were started as a counterinsurgency effort with U.S. assistance. 

The intention was to connect the northeast of Thailand to the 

central and southern parts of the country, and to wrest the 

allegiance of the population from the C~mpmrmnists by providing 
15 

water and health programs, inaddition to roads. 

15 
This is not an unccamaon motive for major rural infrastructure 
programs. The Philippine rural-electrification program 
represented an attempt by the Marcos government to win allegiance 
in the countryside over the C m n i s t s .  



The roadbuilding aspect of the ARD program might better 

be described as one of intermediate technology, rather than as 

labor-intensive. The use of more rustic methods of road construction 

was forced by theurgency to get the job done fast, the shortage of 

funds to buy rights of way, and the availability of U.S. bulldozers 

as a tacit form of rent payment for the use of Thai air bases. The 

result of all these constraints was that the roads were constructcd 

on the paths of old bullock trails without any major changes in 

alignment. 

The decision of ARD to use the bullock paths as 

roadbuilding sites was made to the consternation of Thai highway- 

department engineers. Though not part of the ARD agency, these 

engineers had considerable influence over the determination of 

road-construction techniques used throughout the country. The 

highway department housed the elite of the civil engineers in the 

public sector, as is often the case, and it was difficult to 

ignore their technical judgments. As in many countries, it was 

standard highway-department practice to design and build gravel 

penetration roads to be upgradcbl.; to pavement, if future increases 

in traffic volumes so warrated. 'Itis meant using the alignments, 

grades, and road widths proper for paved roads from the start. 

Later on, only the pavement would have to be put in place, without 



additional investment i n  re-alignment, r ight -of ray  purchase and 

road widening. Thus to  simply build the new ARD penetration roads 

along the old bullock t r a i l s ,  according to  the highway-department 

engineers, was tomake i t  impossible to  use appropriate design 

standards; i f  the roads were to  be upgraded to pavement i n  the 

future,  they would have to be b u i l t  almost fram scratch. 

The cost of now vs. l a t e r  

The argument against using the bullock t r a i l s  f o r  

penetration-road construction i n  Thailand i s  a caumwn one i n  

decisions about road construction. The economic reasoning implici t  

i n  the argument i s  similar t o  tha t  of the argument one of ten hears 

for  paving roads sooner rather  than l a t e r .  It is  sometimes argued, 

tha t  i s ,  tha t  a gravel-road project with potent ial  for  a future 

arterial-but with currently low t r a f f i c  volumes--should be paved 

now ra ther  than l a t e r .  It i s  cheaper t o  pave when the road i s  being 
16 

b u i l t ,  it is said,  than as  a separate task l a t e r  on. The paved 

16 
This argument was made by the government f o r  paving the Tanzam 
penetration road a t  the time of i ts  construction. Government 
engineers argued that  i t  would cost $U mill ion to  build a gravel 
road p l u s  an additional $3million t o  pave i t  a t  the time of 
construction. If the road were paved separately i n  the future,  
it would cost an additional $5 million--making the t o t a l  cost  of 
construction and paving $2 mill ion greater  ($18 mill ion) than 
would be the case if construction and pavement were done a l l  a t  
once ($16 mill ion).  AID engineers f e l t  tha t  predicted t r a f f i c  
volumes did not warrant nore than a gravel road a t  tha t  t ime.  
The decision was made, nevertheless, t o  pave at construction; 



road i s  a l so  ea s i e r  and l e s s  cost ly  to maintain--a point I re turn  

to  l a t e r .  

The argument f o r  "doing it r i g h t  i n  the f i r s t  place" 

has the coumon-scnse appeal of; "a s t i t c h  i n  time saves nine." But 

an econcmay with the  capi ta l -scarci ty  and uncertainty of most AID 

rec ip ien ts  w i l l  have a high r a t e  of discount of fu tu re  costs  and 

benef i ts .  Correspondingly, present costs  and benef i t s  w i l l  be 

more weighted than i n  capital-abundant countries.  When the 

appropriate discount r a t e  i s  applied t o  the stitch-in-time 

argument, then, the  added r e a l  cost  of doing i t  r i g h t  from the  

start can be higher than the supposedly higher cost  of having t o  
17 

do it  r i g h t  several  years hence. Building roads now t o  upgradable 

I I 
I n  the  Tanzam example of the above note, the present value of the  
cos t  of paving l a t e r  as a separate  task ($5 mill ion) would be 
less than tha t  of paving a t  the  t h e  of construction (33 mill ion)  
i f t h e  paving were done three  years or more a f t e r  the  o r ig ina l  
construction (using a conservative r a t e  of discount of 15X). 
After  the t h i rd  year, t ha t  i s ,  the present value of $5 mi l l ion  
discounted a t  15% i s  $2.86 mill ion.  Using a more r e a l i s t i c  (25%) 
r a t e  of discount, the cost  of paving l a t e r  i s  higher than t h e  
cos t  of paving now only up t o  the  end of the  second year a f t e r  
construction. Contrary t o  what was claimed, then, i t  was more 
cost ly  t o  have paved a t  the time of construction r a the r  than 
l a t e r ,  if the l a t e r  paving were t o  have taken place two o r  three 
years a f t e r  construction-a not  unlikely assumption. 



standards for the future also means that one invests in these 

"future" roads before knowing which ones vill actually generate 

the traffic volumes large enough to justify paving. Even if one 

is armed viththeproper economic reasoning, however, it will 

still be difficult to influence design choices like those of the 

bullock trails in an enviroument where engineers are the most 

prestigious actors-and where "corrcct" choices from an economic 

point of view are seen as professionally inadequate from an 

engineering point of view. 

Lessons of the Thai story 

The lessons of the ARD story in Thailand are threefold. 

One is that outside circumstances played an important role in 

getting the technological choices made the way they were. The 

urgency of the task, and the lack of funds to do it "right" from 

the engineering point of view, elicited intermediatetechnology 

choices of a type that donors are now trying to persuade 

recipient-country highway depaments to make--with only a spotty 

record of success. It will be easier to get labor-based 

decisionmaking to take place, then, if the reasons to do it a?e 

more compelling than the logic of an economic cost comparison, or 

even a financial one. AID, in turn, should look for institutional 

environments and lwels of decisionmaking where labor-intensive 



choices came more naturally. I return to this point later in the 

discussion of decentralized programs. 

The second lesson of the PRD story is that the decisions 

to employ rustic and less exacting roadbuilding standards were made 

in an agency different fram that which housed the highway engineers. 

The ARD had objectives that were different than roadbuilding, 

objectives to which "good" roadbuilding techniques were subordinate-- 

namely, connecting up to an isolated part of the country, prwiding 

the population there with certain services, and asserting sovereignty 

over that area. Any sacrifice of proper roadbuilding standards to 

fulfill this mission, given such a set of objectives, would be of 

secondary concern. 

What kept the highway-department engineers from having 

more sway over the design standards of the ARD program is that 

they were occupied with traditional roadbuilding programs more to 

their taste in central and southern Thailand. The third lesson 

of the ARD story, then, is that the equipment-intensive influence 

could be kept at a safe distance from thc more rustic program because 

the latter van working in an area outside the highway department's 

geographic turf. Any regional development program, limited to a 

particular area and interested inmore than roadbuilding, is likely 

to fulfill this qualificationmore than a country-wide rural 



roadbuilding program. Intermediate-technology choices were made 

in the ARD program, in sum, not because they emerged f r m  a cost- 

benefit analysis. Rather, the choices were forced by circumstances, 

and the organizational site of the choices was away from the 

influence of equipment-intensive road designers. 

As the ARD program grew and branched out into other 

activities, like village water supply, some of its architects 

continued to search for organizational arrangements that would 

evoke more intermediate-technology thinking from its engineers. 

Decentralization to the provinces was carried out, but that was 

not sufficient to extricate the engineers from the shared 

professional culture and prestige of building things in certain 

ways. In time, it was found that the engineers who had strong ties 

to the provinces they worked in, and who were not able to speak 

English, were the ones who responded best to the intermediate- 

technology style of the program. Without English, thcy were not 

part of the elite of their profession, and could not aspire to 

the professional prestige available in the capital city. Their 

prestige derived instead from their position in the provinces 

vis-a-vis the people thcy workcd with there. Thus a decentralized 

system, with profession~ts whose aspirations could not be met in the 

capital city, turned out to facilitate a desirable separation 

from the influence of equipment-intensive thinking. 



Roads embedded i n  rural-development pro jec t s  

Given the d i f f i c u l t y  of in te res t ing  countries o r  t he i r  

highway departments i n  labor-based road construction,  A D  

should look f o r  opportunit ies t o  house such programs where they 

w i l l  f i n d  greater  recept iv i ty  and protection.  A s  suggested above, 

regional-development programs o r  integrated rural-development 

programs a re  l i ke ly  candidates. 

It i s  i n t e r e s t i ng  t h a t  the  integrated rural-development 

program6 of AID and IBRD a re  precisely  those whcre one does not 

f ind  labor-based road projects .  Rather, the road components of 

such pro jec t s  usually involve standard road pro jec t s  done with 

highway departments. I n  AID, t h i s  happens par t ly  because it i s  

d i f f i c u l t  t o  ge t  a p la in  road pro jec t  pas t  Congress, i n  t h a t  

i n f r a s t ruc tu re  projects  a re  sa id  no t  t o  have a d i r e c t  impact on 

the  poor. One can ge t  by with a road pro jec t ,  however, i f  it is  

embedded in  a la rger  "rural-development project"-regardless of 

whether the  roads a re  t o  be constructed with t r ad i t i ona l  

equipment-intensive techniques. I ron ica l ly ,  then, Am's equipment- 

intensive road pro jec t s  a r emos t  l i ke ly  t o  be found i n  i t s  New- 

Directions ruraldevelopment projects .  

I n  the IBRD and i n  AID,  to a ce r t a in  extent,  r u r a l  

development projects  a r e  designed by agr icul tural-project  technicians.  



Nobody pays much attention to the detai ls  of the road component. 

Compared to components l ike  health, education or agricultural 

extension, the road component is usually the least  d i f f i cu l t  one 

i n  the preparation and execution of such projects. It can be counted 

on to take up a good part of the funding and work fa i r ly  well on 

i ts  owa-in comparison to the di f f icul t ies  of providing agricultural 

credit to small farmers along with technical assistance, for  

example, or of setting up a system of local health clinics. In 

the IBRD, moreover, the in teres t  i n  labor-based road construction ' 

techniques has developed i n  the transport department. This 

department oversees the road components of rural-development projects 

much less closely than it does road projects themselves. In AID, 

similarly, the engineers can exercise more control over road projects 

than over the road components of rural-development projects. Up to 

now, then, the in teres t  of the donors i n  laborbased techniques 

has had more of a chance to express i t s e l f  through road projects 

than through the road components of rural- 

development projects. 

The diff iculty of introducing labor-based 

roadbuilding vhere i t  does not exist probably biases donors toward 

start ing such projects i n  a way that seems generalizable eventually 

to the roadbuilding sector. In this  way, the learning and start-up 

costs of such a transition can be spread over a program of labor- 

based roadbuilding i n  the future. Generalizability is  important, 



moreover, to the extent that labor-based programs can have 

significant impacts on the development of the local equipment and 

contracting industries. Without the expectation of being able to 

generalize a labor-based roadbuilding capacity across the 

country, one would have to forego these substantial linkage benefits. 

Ilence the importance of working with highway departments and of 

viewing the initial projects as pilots, whose overhead costs will 

be spread over similar projects in the future. (The gains to be 

made from linkages to equipment and contracting industries seem 

to be of greater interest to IBRD than to AID.) 

The donors are not unaware of the importance of 

organizational arrangements that give more prestige and clout to 

labor-based methods. As part of the IBRD's labor-based 

pilot project in Honduras, which is now being expanded with an AID 

loan, a Feeder Road Unit was created in the central government's 

highway department. The IBRD desired this separate unit so as to 

provide a career ladder and possibilities for promotion to 

engineers working exclusively with labor-based techniques. 

In proposing ruraldevelopment projects as a good setting for the 

growth of labor-based roadbuilding, I am suggesting that there 

are also other ways of providing these opportunities. Such projects, 

in fact, are further away from the equipment-intensive world than 



i s  a f eede r road  un i t  i n  a highway department. Because the objectives 

of ruraldevelopment projects  a r e  broader than roadbuilding, moreover, 

these projects  can draw upon professionals fo r  whom labor-based 

techniques a r e  looked a t  as  a way of f u l f i l l i n g  program objectives,  

ra ther  than of thwarting them. 

I f  roadbuilding programs a r e  s t a r t ed  a t  the periphery 

of the roadbuilding sector  instead of within it, i n  sum, the costs 

of i n i t i a t i n g  them may be lower and the  probabi l i t i es  of t h e i r  

eventual in tegra t ion  i n t o  the roadbuilding economy higher. AID 

should take advantage of the opportunity offered by i t s  rural-  

development projects  t o  introduce labor-based roadbui lding-  

instead of t rea t ing  the road camponents of these projects  as  a 

way of ge t t ing  way  with t r ad i t i ona l  roadbuilding. AID engineers 

responsible f o r  labor-based road pro jec t s  should have control  

over these road camponents as  well .  

Mixing equipment with labor- based projects  

Another way t o  protect  labor-based programs from 

equipment-intensive influences i s  t o  t r y  to  avoid i n i t i a t i n g  the  

former programs i n  agencies tha t  a r e  a t  the same time receiving 

donor-funded infusions of equipment. The case of Haiti i s  a 

typical  example. A labor-intensive p i l o t  project  has been 

i n i t i a t e d  by AID i n  t ha t  country's highway department, a t  the same 



time tha t  AID i s  financing tha t  deparment's acquis i t ion of a 

f l e e t  of highway-construction equipment for  i t s  own use and f o r  

r e n t a l  to  pr ivate  contractors.  I n  addition, AID i s  a lso financing 

an equipment-based feeder-road construction project  with the same 

department--of which the p i l o t  project  i s  2 par t .  On top of a l l  

th i s ,  the  IBRD is financing the acquis i t ion of maintenance equipment. 

The U.S. contractor i n  charge of the equipment-based AID construction 
18 

project  has a lso been entrusted with the labor-intensive project .  

These Haitian arrangements seem to make the task of 

introducing labor-based construction techniques more d i f f i c u l t  

than i t  already is. The labor-based e f f o r t  i s  v i r t u a l l y  

surrounded on a l l  s ides  with equipment-based techniques, professionals,  

and organizations. Actually AID may not have had tha t  much choice 

i n  Hai t i  with respect t o  organizational arrangements. Shortly 

before the project  was approved, the labor-intensive project was 

added onto the equipment-based feeder-road project  because of 

New-Directions objections from Congress t o  the t r ad i t i ona l  road 

project.  Suchalast-minute creation i s  not unique, i n  f a c t ,  f o r  

Am's l aborbased  projects.  I f  the labor-based project  must 

be added on a t  the l a s tminu te ,  there i s  probably evenmore reason 

18 
A descr ipt ion of AID'S road program i n  Hai t i  can be found i n  
USAID, a t :  Agricultural  Feeder Roads,'' Project  Paper 
AID-DLCIP-2148, 23 March 1976. 



t o  place i t  outside the highway department. 

The Haiti-type s i tuat ionmay be about t o  be repeated, 

on a larger  scale ,  i n  the African Sahel. Several donor organizations, 

including AID, have cammitted themselves i n  pr inciple  to  finance 

large investments i n  in f ras t ruc ture ,  including road construction. 19 

I n  the multidonor discussions of how these projects  might be 

divided up, AID had ewressed an i n t e r e s t  i n  the "softer", more 

decentralized, o r  "downstream" pa r t s  of these projects--e.g., the 

r u r a l  roads ra ther  than the paved ones, the i r r i g a t i o n  works r a the r  

than the dams. If AID becomes involved i n  labor-based road 

construction i n  the  Sahel, t h i s  w i l l  occur a t  the same time tha t  

considerable equipment, technical ass is tance,  and engineers w i l l  

be arr iving on the  scene f o r  equipment-based construction. 

Arrangements f o r  the i n s t i t u t i o n a l  separation between AID'S and the 

other  road projects  w i l l  therefore be c ruc ia l  t o  the success of 

the labor-based projects .  

The case of the labor-intensive road program i n  Colombia 

is  another example of the problem of housing labor- and equipment- 

based programs under the same roof. The Pico y Pala (pick and shovel) 

program, s e t  up and financed by AID f o r  several  years, i s  now 

housed i n  the National Fund f o r  Feeder Roads, a semi-autonomous 

''see USAID, "Options f o r  AID Policy i n  the Sahel Region Transport 
Settor," November 1977; and USAID, "Sahel Development Program, 
U.S. and Other Donor Support of P r io r i t y  Sectors," n.d. 



government agency. Pico y Pala now accounts for about 20% of the 

Fund's expenditures for rural roads; the remaining 80% are for 

equipment-based rural-road construction. At the same time that A m  

was funding the labor-intensive program, it was also providing 

equipment to the feeder-road fund for equipment-based road 

construction. 

AID started its funding of Pico y Pala in 1971 and will 

terminate, after successful completion, in 1980. Unfortunately, 

however, the attractiveness of the road fund's equipment, partly 

provided by AID, was too much for the labor-intensive program. 

When the AID funding runs out in 1980, the road fund plans to 

terminate the program and use equipment-based techniques of rural- 

road construction exclusively. Ironically, the Pico y Pala is cited 

by AID and the Congress as one of the more successful and innovative 

attempts to organize road-construction work in a labor-based 

way-an attempt that was started before the current interest in 

appropriate technology. 

In explanation of the Colambian agency's decision to 

terminate Pico y Pala, the management said that the labor-based 

method created "too many cash-flow problems." It is not clear 

whether this was a serious enough problem, or without possible 

resolution, to warrant discontinuing a successful program. It is 



true, h w w e r ,  that the problem of having the cash to pay workers 

every two or four weeks, and of finding n graft-proof way of doing 

so, has been a serious one in other projects of this nature. 

The cash-flw problem of labor-based ~rojects results 

in part from donor and recipient-country financing procedures, 

which have grow! up around equipment-based construction contracting. 

Since the conrracror provides the cash for wage payments, which are 

considerably less than in a labor-based program, there is no need 

for the donor to provide operating capital. AID should work on 

alternative payment procedures and loan disbursement arrangements 

that take care of this problem, if it is not already doing so. In 

future cases like Colaabia, moreover, Am's technical assistance 

should advise on a system of damestic public financing that can 

continue to function after AID leaves. 



Rural Roads and Decentralized Management 

The p o l i t i c a l  appeal of equipment-based a r t e r i a l  roads 

has been important, as  noted above, i n  helping t o  ge t  f inancing 

f o r  these projects  and i n  seeing them through. Rural roads don't 

have t h a t  same appeal. I s  there  anything i n  r u r a l  roadbuilding t h a t  

can subs t i t u t e  f o r  the  p o l i t i c a l  a t t r a c t i o n  of a r t e r i a l  roads? 

Here is  where decentralized decisioumaking, management and financing 

can play an important role .  

Rural roads give the p o l i t i c a l  payoff a t  the  loca l  l eve l  

t ha t  a r t e r i a l  roads do a t  the nat ional  level .  There is  almost no 

other road construction ac t iv i ty  possible a t  the loca l  l eve l  t ha t  

i s  more compelling than r u r a l  roads; there  i s  almost no other ac t iv i ty  

t h a t  can d ive r t  funds and a t t en t ion  the way a r t e r i a l  roads displace 

r u r a l  roads a t  the  nat ional  level .  Decentralized management of 

labor-based road construction is  desirable ,  therefore,  not only 

because it f i t s  be t t e r  the labor-intensive operating s t y l e .  It a l so  

takes the  decisionmaking and implementation away £ram an environment 

where r u r a l  roads a r e  l e s s  important and rewarding than other types 

of construction-and places i t  where r u r a l  roads, or  - a r u r a l  road, 

a r e  considered t o  be of supreme importance. Decentralization places 

decisionmaking where large pools of equipment a r e  l e s s  read i ly  

avai lable ,  where engineering professionals wedded t o  "modern" 



construction tpchniques are not concentrated, and where equipment- 

based contractors do not see big stakes. Decentralization puts' 

decisionmaking where people are more accustcrmed to making labor- 

intensive choices, where they will "settle for less." Decentralization, 

in other words, is one way of achieving the institutional separation 
/ 

between equipment-based and labor-based programs discussed above. 

The discussion of decentralization in the preceding 

section suggests that highway departments and other central-govermnent 

agencies normally dealt with by donor organizations may not provide 

the most auspicious beginning for a labor-based road program. 

They are organizations within which the equipment-based solution 

comes too naturally. All the persuasion and technical assistance 

of donor organizations dedicatedtoward the adoption of labor- 

based techniques will count for little if there are no forces 

in the institutional environment which also dictate that approach. 

Decentralization is simply one way of finding and exploiting the 

forces that tend naturally toward the labor-based approach. 

Another way of changing the parer constellation between 

labor- and equipment-intensive tendencies would be for donors to 

stop financing all equipment-based construction, while making 

available the same easy money for labor-based construction. This 

would abruptly increase the relative cost of equipment-based 

construction. The donor world is not likely to agree on such a 



dras t i c  move, and the effectiveness of such an action taken uni la tera l ly  

by AID might be lbited-though the taking of such a stance by 

AID might have a s ignif icant  impact i n  countries where other donors 

a re  not financing roads. The suggestion i l l u s t r a t e s ,  however, the 

kinds of poss ib i l i t i e s  that  exist f o r  giving the labor-based 

approach a helpful hand. 

The no-maintenance model 

Decentralization of road construction could also help 

with the problem of inadequate maintenance, which has plagued a l l  

road programs, both a r t e r i a l  and rura l .  One of the reasons tha t  

highway departments are bad a t  maintenance is that  they have be t t e r ,  

more interest ing things to do--building new roads, that  i s ,  rather 

than maintaining old ones. Most of the road-construction and 

maintenance projects financed by AID and the IBRD v i l l ,  on close 

inspection, reveal equipment or  maintenance funds being diverted to 

construction-loan covenants to  the contrary notwithstanding. Or ,  

promised loca l  maintenance funds w i l l  not materialize i n  the budget 

a t  a l l .  

Road construction wins out over maintenance fo r  the same 

reason tha t  a r t e r i a l  roads are  more compelling than ru ra l  ones. From 

an engineering point of view, construction is  more in teres t ing  than 

maintenaace. The capi ta l  budgets fo r  construction, moreover, a re  

po l i t i ca l ly  eas ier  to obtain than the operating budgets for  maintenance. 

Construction also has a high p o l i t i c a l  exchange value tha t  maintenance 

does not: a leg is la tor  can trade 



support of a road-constrrtction project  f o r  votes desired f o r  another 

project .  Nobody thinks of porkburreling, i n  contras t ,  with a 

road-maintenance budget. 

A highway department i n  charge of road construction 

f o r  a developing country can look forward to  a long fu tu re  of 

doing nothing but  highway c o n s t r u c t i o n - w i n g  from one pro jec t  

t o  the  next. With a low operating budget and no maintenance 

ac t iv i ty ,  t h a t  i s ,  it can s t i l l  expect a continuous flow of 

budgetary funds and a steady l eve l  of a c t i v i t y  doing only construction. 

But how can maintenance be so b l i t he ly  neglected? It can be 

neglected by (1) paving roads whose t r a f f i c  volume does not j u s t i f y  

i t ,  thus minimizing maintenance requirements and, (2) as a corollary 

of the l a t t e r ,  by l e t t i n g  roads f a l l  apar t  t o  the  point t h a t  t h e i r  

repa i r  qua l i f i e s  a s  ama jo r  improvement--a cap i t a l  project ,  t h a t  i s ,  

l i k e  road construction. Many AID projects ,  f o r  example, include 

funds f o r  improvement of such run-down roads. Even though the 

pro jec t  paper w i l l  deplore the  s t a t e  of maintenance, the a v a i l a b i l i t y  

of concessional donor financing f o r  cap i t a l  and not  operating costs  

shows the r ec ip i en t  t ha t  inadequate maintenance pays o f f .  I n  t ha t  

domestic funds f o r  cap i t a l  projects  a r e  a l so  r e l a t i ve ly  easy t o  

come by, i t  w i l l  pay not t o  maintain t o  the point  of having t o  

reconstruct  i n  the fu ture .  If a road is successful  i n  creat ing 



t r a f f i c ,  moreover, then i t s  deter iorated s t a t e  w i l l  generate c r i e s  

f o r  improvement from disgruntled and important users.  Again, 

p o l i t i c a l  support w i l l  help br ing about the  funding fo r  an improvement 

project .  

Pave now and save l a t e r .  The no-maintenance model helps explain 

why donor organizations have recent ly  found themselves arguing 

f o r  design standards on proposed road pro jec t s  t h a t  a r e  lower than 

those desired by the  highway departments of rec ip ien t  countries.  

The divergence of opinion o f t en  centers around whether or  not t o  

pave the road, as i n  the Tanzam highway example above. The road 

should be paved a t  the  time of roadbuilding, it i s  argued, i n  order 

t o  save the  "higher" fu tu re  costs  of paving separately.  This 

disagreement i s  s imilar  t o  ones regarding other choices i n  

roadbuilding, a s  i n  the  case of the  bullock t r a i l s  discussed above. 

Exist ing t r a i l s  should not be used as the  base f o r  new r u r a l  roads, 

i t  i s  argued, because the  width, alighment and grade w i l l  be 

inadequate f o r  upgrading t o  acconunodate higher t r a f f i c  volumes i n  

the  future .  

If appropriate discount r a t e s  a r e  applied t o  the  "saved" 

addi t ional  cost  of fu tu re  paving--rates t h a t  r e f l e c t  the  s ca rc i t y  

of cap i t a l  i n  the  economy--then most such arguments w i l l  not  stand muster. 

With appropriate discounting of the cos t  of cap i t a l ,  t h a t  is ,  the  



addi t ional  cost  of doing something l i k e  paving now w i l l  weigh much 

more heavily than the "saved" higher c o s t  of doing i t  l a t e r .  *O Thus 

the cos t  argument used by the  proponents of spending now i n  order 

t o  save l a t e r  w i l l  i n  many cases j u s t i f y  the opposite s ide  of the 

argument. 

I f  one adds t o  the  a r p n e n t  f o r  paving now same of the  

i n s t i t u t i o n a l  fac tors  mentioned i n  the  preceding sect ion,  then the 

argument makes more sense. One reason f o r  a country to pave a 

new low-density a r t e r i a l  road a t  the  t i m e  of construction is tha t  

maintenance a c t i v i t i e s  and funding a re  not expected to  be forthcoming. 

A paved road is  b e t t e r  sui ted to  t h i s  s t a t e  of a f f a i r s  because i t  

w i l l  give more maintenance-free years of service  than an unpaved 

one. The addi t iona l  cos t  of paving now, moreover, w i l l  not  come 

out of one's own budget, whereas the  costs  of maintenance w i l l ;  the 

paving cost  w i l l  simply be tacked onto the c a p i t a l  cos t  of the 

project .  

I n  r e a l i t y ,  premature paving is  not actual ly  associated 

with a saving of expenditure i n  the future--as i ts  proponents argue. 

To the contrary, the  lack of maintenance on the  new paved road w i l l  

r e s u l t  i n  the need f o r  ama jo r  investment i n  reconstruetion i a  the  

20 
See the example i n  note 17 above. 



future--again, a p ro jec t  financed out of the  cap i t a l  budget r a the r  

than the  operating budget. It is  per fec t ly  log ica l ,  then, f o r  

highway departments t o  want pavement now. It is  not so much t h a t  

they w i l l  avoid addi t ional  pavement costs  l a t e r ,  but r a the r  t ha t  

they w i l l  avoid the  maintenance costs  of an unpaved road and w i l l  

acquire a f a c i l i t y  t h a t ,  unlike a gravel  road, w i l l  be able t o  give 

service  fo r  some time without adequate maintenance. 

Living with the lack of maintenance. It is  d i f f i c u l t  t o  dea l  
, 

with the  no-maintenance construction model. It i s  important, of 

course, f o r  AID t o  reveal  the  spurious l og ic  of spending now t o  save 

l a t e r ,  with straightforward economic analysis .  But s t r ipp ing  the  

argument of i ts  formal j u s t i f i c a t i o n  does not do away with the  

e w i r o m ~ e n t  t h a t  brings about the  choices. Pa r t  of the  problem 

i s  t h a t  the  donors have not  been able  t o  acknowledge the no- 

maintenance model. They recognize and emphasize t h e  lack of 

maintenance, bu t  proceed a s  i f  maintenance w i l l  be forthcoming 

the next t ime  a round-wi th  s u f f i c i e n t  prodding, technical  ass i s tance ,  

and perhaps even funding. Recipients understand t h a t  they must make 

ccmmitments t o  maintenance i n  order t o  ge t  construction financing, 

thus helping the  donors t o  preserve t h e i r  inaccurate perception 

of what w i l l  happen. 



It is important to acknowledge the no-maintenance 

model because if one assumes that maintenance will not be - 
forthcoming, then the choice of road standards and the analysis of 

costs and benefits will be quite different than if one assumes, as 

now is the case, that maintenance will be forthcoming. The spend- 

norand-save-later choices, as in the paving example above, are one 

such possible difference. It is not that one should routinely go 

along with decisions to overbuild, out of resignation to the 

no-maintenance model. One can, instead, look for institutional 

arrangements that are more likely to elicit maintenance activities 

and funding-in contrast to the present practice of relying on 

written agreements that the recipient will come up with the 

maintenance. One such maintenance-eliciting institutional 

agreement is suggested mamentarily. 

Accepting the fact that maintenance funds and equipment 

routinely get diverted to construction, one can look for approaches 

that minimize that divertibility. Labor-based methods can be 

used for maintenance, for example, rather than the equipment-based 

methods financed with AID loans. With labor-based maintenance. 

there's no equipment worth diverting. Another approach to the 

diversion problem is to be wary about putting equipment for 

maintenance into equipment-poor regions. The more a region is 



without construction equipment, the more vulnerable the equipment 

will be to divercion to other tasks in both the public and private 

sector. In Northeast Brazil, it was not uncomnon for AID maintenance 

equipment to be diverted at gunpoint from regional maintenance 

facilities by a neighboring landowner wanting some grading done 

at his ranch. 

Underbuildin&. In many cases, interestingly enough, the no-maintenance 

model puts recipient-country engineers on the side of underbuilding 

in comparison to what is being proposed by donor-country engineers. 

Underbuilding or "shoddy" construction techniques seem to represent 

a combination of the no-maintenance model and a desire to get as 

.any kilometers of road constructed per unit of financing--i.e., 

a sacrifice of quality for quantity. You underbuild not only because 

you know the facility will fall apart, for lack of maintenance, 

and have to be reconstructed. You also do not know for sure, in 

the developing-country setting, which roads are going to generate 

the high traffic densities and which regions are going to 

experience traffic-creating growth. In this setting, the road can 

be seen as an attempt to find out what kind of demand will develop, 

and not only an effort to service an already-known demand. 

Construction standards can be "shoddy ", then, in accordance 

with the possible temporary life of the road. 



Underbuilding seems contradictory to the overbuilding 

bias said to result fram the no-maintenance model. One can get 

both types of disagreements, however, depending on the country 

and the type of road. Donor-engineer complaints of overbuilding, 

moreover, seem to be of more recent vintage and thus may be more 

a result of the influence of intermediate-technology thinking 

than anything else. Ten years ago, the disagreements between 

donors and recipients seemed to be mostly on the other side-- 

recipient-country engineers complaining that donors were over- 

designing their roads. That donor engineers are now making the 

same complaint of recipients may also reflect a lag in the 

transmission of the intermediate-technology fad from donor to 

recipient. The recipients, that is, are now reflecting the 

"modern" design standards that were drilled into them until 

recently by the donors. 

In order to make better decisions about roads, AID 

needs to recognize the no-maintenance model and the rationale for 

sacrificing quality for quantity in road-system growth. This 

will require drawing up criteria about road systems, rather than 

just for individual roads. The individual-project approach to 

road analysis has contribute4 to the exclusion of these important 

factors from consideration ar.d to the perpetuation of inaccurate 

assumptions about how road sectors operate. 



Maintenance and community-based decisions. One vay of approaching 

the no-maintenance model and i.ts problems is to decentralize 

decisionmaking about the design and construction of rural roads. 

At a decentralized level of decisionmaking, there is less tendency 

for construction to shoulder out maintenance. At the extreme of 

the village level, the community has no other roadbuilding activity 

to occupy it once its feeder road is built. Maintenance of the 

road will therefore not have to compete for attention and funds 

with another more desirable activity. Indeed, it will be very 

much in the community's self-interest to maintain its road, for 

it will suffer directly the costs of inadequate maintenance. At 

the village level, moreover, there can be no certainty that an 

improvement project will be obtained from the authorities once a 

road has been allowed to run down.21 At the level of paved-road 

21 
Villages often show considerable ingenuity at getting what is 
necessary to maintain their road. One Liberian village invited 
the president of the country to inaugurate its bush school. 
The road to the village was badly in need of grading and the 
village was not able to obtain the services of the highway- 
department grader to do the job. It knew, however, that if 
the president came to inaugurate the school, the road would be 
graded first. 



construction, i n  contrast ,  the road users a r e  geographically 

dispersed and cannot form a group t o  50 anything about the s t a t e  

of the road. There a re  no penal t ies  t o  the highway department, 

moreover, f o r  inadequate maintenance; indeed, there are  rewards, 

t o  the extent t ha t  capital-budget appropriations a re  obtained f o r  

improvements of roads tha t  a r c  badly run down. 

Cammnity-based construction of roads i s  more conducive 

t o  future  maintenance a l so  because the local  persons involved i n  

construction learn  hov to  maintain the road i n  the process and how 

work can be organized f o r  such tasks.  The Mexican labor-based 

road program c i t e s  as  one of i t s  benefi ts  the learning and 

organization f o r  fu ture  maintenance tha t  takes place during the 

construction period. 

AID'S labor-intensive canrmunity-based construction 

programs should t r y  t o  forge the l ink  between construction and 

maintenance, and make sure  it is  functioning well  when the project  

is  finished. Organizing and providing f o r  maintenance a t  t he  time 

of construction is desirable because one thereby takes advantage 

of the exis t ing mobilization of the camunity around the road 

project.  Neglect of t h i s  l i nk  occurred i n  the Colombian Pico 

y Pala project discussed above. Maintenance was entrusted t o  a 

separate organization-the public works department of each state-- 

whereas the construction program was run by a central-govermnent 



entity, the semi-autonamous fund for rural roads. This kind of 

institutional separation of construction and maintenance may actually 
22 

produce good results at a national level. It is one way of dealing 

with the difficulty that a construction organization has in 

diverting its attention fram construction to maintenance. But this 

division of labor in Colombia between the national road-construction 

and the state public-works departments represents the traditional 

relegation of low-class roads to states and counties--rather than 

a division of the construction and maintenance tasks for all roads 

between two task-specific agencies. 

The labor-based road projects in Kenya (multidonor) 

represent an attempt to leave the newly constructed roads with a 
23 

local maintenance procedure. Upon completion of road construction, 

22 
The IBRD is trying this approach with its maintenance loan in Haiti. 

23 
A discussion of this program san be found in Kenya, 
Ministry of Works, Rural Access Road Program. "Review and 
Evaluation Report of the Rural Acwss Roads System," !.lay 1978. 



a "line-man" is  selected to beincharge of maintenance, a person 

who lives along the road. H e  is given simple tools and i s  paid a 

monthly fee to keep the road maintained; the fee i s  paid af ter  

verification that the work is done. This concept, which was used 

i n  the United States on county roads scme time ago and i n  Europe, 

i s  oae example of how a local maintenance system can be l e f t  i n  

place when the construction team leaves. 

Piecemeal C O ~ S ~ N C ~ ~ O ~  

Because road budget monies are much less accessible to  

local- than to  national-government ent i t ies ,  decentralized 

decisionmaking about roads operates a t  a level where people w i l l  

s e t t l e  for less. This means that roads and other infrastructure 

projects w i l l  be bu i l t  i n  a more piecemeal way than they are  when 

conceived and financed a t  central-government levels. A t  the local 

level, funding w i l l  often be inadequate to  finish the fac i l i ty ,  or 

w i l l  be available only for a scaled-down version of what was 

hoped for. A t  national levels, one does not plan to build only 

part of a road, or a road vithout a crucial bridge connection. 

A t  local levels, i n  contrast, people w i l l  s e t t l e  for par t ia l  

constructions if the only other choice i s  doing nothing a t  a l l .  

Part of the dynamic of piecemeal construction is  that 

the very existence of a part ial ly constructed road w i l l  help 



mobilize local efforts to put the missing parts in place. In the 

Kenya rural roads program, for example, a conarmnity was told that 

it could have two three-kilometer road segments built, each 

connected to a different primary road. A bridge also proposed 

by the comrrmnity, which would connect the two road segments and 

provide through access, was considered too costly by the regional 

planning c-ttee and turned dam. Though the cormrmnity wanted 

the bridge very much, it chose to have the m o  segments rather 

than nothing at all. When the two road segments are in place. 

it is likely that the community will be able to mobilize its 

am funding for the bridge itself. 

AID'S post-hoc evaluations of decentralized road programs 

should chronicle the types of decisions illustrated in the Kenya 

case, and follow through on what happens with respect to the 

unfinished piece later on. This would help to identify the 

sequences by which things get built in a piecemeal way, and what 

types of pieces are the best for AID to install first. It is 

important to became familiar with such sequences because we 

are used to looking at roads as indivisible, and at piecemeal 

approaches as inefficient and bad technical form. It is not 

completely obvious, then, what are the best ways to divide up 

the construction process--both in terms of what is a technically 



viable segment, which can stand on i ts  own without the res t  of 

the structure, and what segments are more likely to bring about 

thei r  ovn campletion than others. 

The reasoning of the above discussion i s  reminiscent 

of the evolution of thinking about how to do lourcost housing 

projects i n  developing countries. Originally, one simply went 

and bui l t  complete housing projects for the poor. These turned 

out to be expensive and disliked by their  beneficiaries for  

various reasons. It was then decided to imitate i n  a project what 

poor people actually did to provide themselves with housing i n  

squatter settlements: the project would put i n  a basic 

package of land, water and sewerage, and welcome i n  the "squatters" 

to  do what they were usually evicted for.  In both housing and 

roads, then, it had been learned that  the way people tend to  do 

things i n  an environment of capital scarcity can be the best guide 

to the way they should be done as projects. In both situations, 

a major self-help contribution to  a seemingly indivisible investment 

project can be el ici ted i f  it is designed i n  a piecemeal way. 

Why i s  piecemeal road development desirable? Mainly, 

it may give more of a chance to rura l  cnmmunities to get roads i n  

the f i r s t  place. Piecemeal construction allows rural  caprrmnities 

to  campete for  scarce public funds i n  a way that does not ,p i t  them 



so directly against the interests  of arterial-road construction. 

A s  noted above, moreover, the piecemeal approach seems capable of 

generating more roads per unit  of national or  foreign financing, 

because of the local contribution that  can be el ici ted.  Finally, 

piecemeal construction i s  desirable because it is  more compatible 

with labor-intensive techniques than is  equipment-based construction. 

Decentralization of funding can be important to  achieving 

decentralized decisionmaking. The possibi l i t ies  for  the raising 

of funds a t  the village and d i s t r i c t  levels, and the di f f icul t ies  

of doing so where these units do not have taxing power, are issues 

that  are now being raised i n  AID. A research project on the topic 
24 

is  under way i n  the Development Services Bureau. The decentralization 

of decisionmaking as discussed here, however, should not be seen 

as possible only i f  preceded by such an increase i n  local taxing 

power. 

The above discussion of decentralization is  different 

from the argument for popular participation. Proponents of 

labor-intensive projects sometimes assume that the two go together 

autcrmatically. Popular participation may or may not resul t  from the 

24 
USAID, "Local Revenue Management/Tax Policy for RD ," Project 
Identification Document (PID), 28 April 1078. 



decentralized organization of roadbuilding. I am arguing for 

decentralization on the grounds that it  w i l l  result in  mora desired 

allocations of funds between rural md arterial roads and in  better 

solutions to the maintenance problem than have been found thus far. 
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